In vitro synergistic interaction of potent 4-aminoquinolines in combination with dihydroartemisinin against chloroquine-resistant Plasmodium falciparum.
High-grade chloroquine (CQ) resistance has been reported in malaria endemic geographical regions such as Papua New Guinea, northern Papua, and eastern and western provinces of Indonesia, along with low-level resistance in Vietnam, South Korea, Turkey, Burma, South America, and Madagascar. Studies on CQ drug resistance have revealed the association of P. falciparum chloroquine resistance transporter protein. Thus, we are in dire need of alternate chemotherapeutic agents which in combination with artemisinin (or its analogues) are efficacious against chloroquine-resistant strains. Such combinations may thwart the emergence of drug resistant strains, along with reducing the malaria burden. Hypothesizing that newer 4-aminoquinolines, earlier reported by our group, could be part of a combination therapy to efficiently treat malaria, we sought to evaluate these compounds, viz. 1m, 1o, 2c, and 2j against the erythrocytic stages of Plasmodium falciparum, strain 3D7 (chloroquine-sensitive) and strain Dd2 (chloroquine-resistant), in combination with dihydroartemisinin (DHA). Results revealed substantially synergistic interactions between the combination partners, which could be further established by their potential to inhibit hemozoin formation with increased efficiency when combined, as compared to the compounds assessed individually. Furthermore, aminoquinolines and DHA show distinct stage-specific profiles. Our results stand in strong support of the potential of these aminoquinoline derivatives to serve as partner drugs in antimalarial combinations to treat multiple-drug-resistant Plasmodium strains.